Introduction
Microarrays are a widely used imaging technique for transcriptome analysis. Gene expression profiling and medical diagnosis are just two of its applications. Especially for medical diagnosis, it is crucial that the microarray data yields a high sensitivity while ensuring a high specificity. Cross-hybridization is a systematic error which valid probe candidates need to minimize. For the final probe design, a set of probe sequences has to be selected with the help of additional design criteria, like melting temperature uniformity.
Methods
We studied the influence of different probe-target mappings on the experimental results by validating Affymetrix microarray data analysis with the help of qRT-PCR data . Using these experiences, a validation tool based on probe sequences was developed which can be used to improve existing microarray probe designs . In order to select the optimal set of probe sequences, we developed a bottom-up programming approach which ensures the highest possible melting temperature uniformity (Horn et al. 2012) .
Results
The high influence of cross-hybridizations on the experimental results were shown. In fact, many probes (e.g. 45% of for the U133A) need to be considered as invalid. This problem can be avoided by using recent probe mapping files. If it is possible to redesign the microarray, then minimization of cross-hybridization is a useful probe design criterion. We show that the avoidance of this systematic error, leads to a higher reproducibilty of hybridization signals. Eventually, multiple probe sequences are still available for each gene. Using the melting temperature as optimization criterion, we could realize complex, multilayered design specifications with an algorithm of low computational complexity.
Conclusion
We show the importance of cross-hybridization on the data analysis of transcriptome data. In contrast, crosshybridization does not merely hamper data analysis, but can be used to optimize microarray probe designs. Combined with melting temperature uniformity, these criteria allow to design highly specific and custom-designed microarrays.
